GENERAL COMMENTS
The study by Buffarini et al examine the association between gestational diabetes mellitus (GDM) and child BMI z-score. In addition, the study tried to clarify the role of pre-pregnancy BMI as a potential confounder and/or effect modifier. The analysis is based on longitudinal follow-up of around 4000 mother-child dyads, which is a major strength of the study. However, the data seems a bit under utilized and could have done more in e.g. examining longitudinal trends of child BMI in women with vs. without GDM. There is also some concern regarding the calculation of the outcome for the 6 and 11 y follow-up. The Discussion could be improved in teasing apart the role of maternal BMI vs. GDM in programming of adiposity. Limitations should elaborate on potential biases related to e.g. selection and discuss residual confounding. Some specific suggestions are given below.
Abstract: -Please include: 1-2 Background sentences (why was it important to conduct this analysis?) Number of participants Definition of GDM Analytical strategy Prevalence of GDM and mean(SD) BMI z-scores -Crude regression results can be omitted. These are less of interest if the results are in fact confounded.
-Conclusion is a bit difficult to understand. Do the authors mean that GDM risk can be modified by maternal nutrition prepregnancy? This is not something that this study examined and should perhaps be left out of the conclusion.
-Please be careful with the use of causal language (e.g. effect) as this was an observational study -Please be consistent with the use of past tense Introduction: -p. 5, lines 24-31: could the authors be a bit more specific when it comes to the mechanism (e.g. citing fetal hyperinsulinemia)? Please also include more recent citations as the field has progressed quite a bit since the 1990s.
-p. 5, lines 51-56: the author state that most studies did not adjust for pre-pregnancy BMI. Is it rightly understood that references 22-24 are the ones that did not adjust for pre-pregnancy BMI? In that case this is not the majority of studies and the sentence should be amended. Please also include the references for the other limitations (e.g. studies of Pima Indian populations).
-Please state the results of prior studies and clearly identify the gap in the literature that this study is trying to fill.
-Please include a hypothesis.
Methods: -Please include whether mother-child dyads were excluded for any reason (e.g. preterm delivery, multiple gestation) and why as it is a bit difficult to follow the exclusions given across different sections. Alternatively, include a flowchart. 
This is an interesting paper, and well-written. The author examined the associations between GDM and offspring BMI at birth and during infancy and childhood, with consideration of maternal prepregnancy BMI. The weakness of this paper is that the main exposure (GDM) is self-reported. It is unknown what criteria was used to diagnose GDM in this study at the time of participant recruitment. In addition, due to the well-known relation between maternal obesity and the risk of GDM, it needs to carefully consider what hypothesis biologically this paper aim to test? The underlying rational of the study. The authors need to discuss why GDM is only associated with higher BMI at birth but not later age in Children. How infant length at birth was measured in the study population? Other specific comments: In the method for the results at Table 2 , the authors need to carefully think about how the confounders were selected. Minor comment, in Table 3 , the association between GDM and BMI at birth, "β (95% Confidence Interval)" can be included in the table as column title.
VERSION 1 -AUTHOR RESPONSE
Reviewer(s)' Comments to Author:
Reviewer: 1 The study by Buffarini et al examine the association between gestational diabetes mellitus (GDM) and child BMI z-score. In addition, the study tried to clarify the role of pre-pregnancy BMI as a potential confounder and/or effect modifier. The analysis is based on longitudinal follow-up of around 4000 mother-child dyads, which is a major strength of the study. However, the data seems a bit under utilized and could have done more in e.g. examining longitudinal trends of child BMI in women with vs. without GDM. There is also some concern regarding the calculation of the outcome for the 6 and 11 y follow-up. The Discussion could be improved in teasing apart the role of maternal BMI vs. GDM in programming of adiposity. Limitations should elaborate on potential biases related to e.g. selection and discuss residual confounding. Some specific suggestions are given below.
Reply: We thank the Reviewer and appreciate the opportunity to respond to her comments, which we believe assisted us in making numerous improvements to our manuscript.
Abstract:
-Please include:
1-2 Background sentences (why was it important to conduct this analysis?)
Reply: Two sentences have been added (first paragraph).
Number of participants
Reply: The number of participants has now been added.
Definition of GDM
Reply: The definition of GDM is in the first sentence of the Introduction section. It was not possible to include this information on the Abstract due to word count limits.
Analytical strategy
Reply: A sentence regarding the analytical strategy has now been added.
Prevalence of GDM and mean (SD) BMI z-scores
Reply: The prevalence and means (SD) have been added.
-Crude regression results can be omitted. These are less of interest if the results are in fact confounded.
Reply: Point taken. Crude results have been deleted.
-Conclusion is a bit difficult to understand. Do the authors mean that GDM risk can be modified by maternal nutrition pre-pregnancy? This is not something that this study examined and should perhaps be left out of the conclusion.
Reply: Conclusion has been rephrased.
-Please be careful with the use of causal language (e.g. effect) as this was an observational study
Reply: Point taken. The sentence has now been rephrased.
-Please be consistent with the use of past tense
Reply: Point taken. The abstract has been revised.
Introduction:
-p. 5, lines 24-31: could the authors be a bit more specific when it comes to the mechanism (e.g. citing fetal hyperinsulinemia)? Please also include more recent citations as the field has progressed quite a bit since the 1990s.
Reply: We have now rephrased the explanation about mechanisms. Also, we have updated the references according to the Reviewer's suggestion (second paragraph, "Introduction").
Reply: The references have now been updated specifying every limitation stated in the text.
Reply: A paragraph with information about previous studies assessing the association between diabetes during gestations and offspring BMI has now been added (fifth paragraph, "Introduction").
Reply: A hypothesis has been included (last paragraph, "Introduction").
Methods:
-Please include whether mother-child dyads were excluded for any reason (e.g. preterm delivery, multiple gestation) and why as it is a bit difficult to follow the exclusions given across different sections. Alternatively, include a flowchart.
Reply: A flowchart has been included as a supplementary figure (Supplementary figure 1) . Multiple births were excluded from the analyses because mean birth weight and growth of twin children differ from birth weight and growth of otherwise similar children but born to single pregnancies. Also, as we had a small number of preterm deliveries from mothers with GDM (N=15), they were not excluded from the analyses. Nonetheless, to address the Reviewer concern, we replicated all the regressions models keeping the twin children and excluding preterm births and the results did not change.
-Exposure:
Please include information on the validation study here
Reply: Agreed. The information on the study has now been added to the Methods section (paragraph 1, "Exposure variables").
-Outcome:
Please specify how team members were trained (and when) and what the intra and interperson reproducibility of measurements were
Reply: As we have plenty of anthropometric measurements of participants' weight and height (seven follow-ups), general information regarding trainings has been added in a separate subsection after "Confounders" subsection.
Why did the authors choose to use BMI at birth and not e.g. ponderal index?
Reply: In order to maintain consistency, we chose to use BMI z-scores for all ages, including birth.
The WHO growth curves used are suitable for children up to age 5 y. Were the WHO growth references used for the 6 and 11 y follow-up (de Onis et al, 2007)? If not, the authors need to explain how the calculated the 6 and 11 y outcomes.
Reply: Yes, the curves used at 6 and 11 y follow-ups were the WHO 2007. We have now addressed the text (last paragraph, "Outcomes").
Were the BMI z-scores sex adjusted? If so, please state in the text. If not, please explain why not.
Reply: Yes, the z-scores were calculated for boys and girls separately. This information has been added to the text (last paragraph, "Outcomes").
Did the author consider additionally examining an overweight/obesity outcome using age appropriate cut-offs? This may also aid in comparing results with other studies and has importance from a public health perspective. An overweight/obesity outcome is a bit easier to understand for a reader.
Reply: Overweight/obesity outcomes, along with measurements of body composition, at 6 and 11 years make part of another manuscript that is underway.
-Confounders:
Please explain how confounding factors were chosen (i.e. a priori (if so also include relevant references) or data-drive (please explain strategy)) Reply: Potential confounders were chosen a priori, consistent with published literature in the area of knowledge. The explanation and references have now been added ("Potential confounders").
Please specify how confounders were categorized Reply: When possible, the confounders were included as continuous variables, namely family income, maternal age, education, and parity. Skin color was included in three categories (white, brown and black), maternal smoking was dichotomous, and pre-gestational BMI was included in 3 categories (≤24.9, 25.0-29.9 and ≥30.0 kg/m2). This information has been updated in the manuscript ("Potential confounders").
It may be helpful to explain why skin colour rather than ethnicity was included for readers not familiar with this particular context Reply: Given the major extent in miscegenation between Europeans, afrodescendants and (to a lesser extent) Native Americans, the official Brazilian classification for ethnicity relies on self-assessed skin color.
Please specify level of missing data and how this was accounted for Reply: Levels of missing data can be seen at Table 1 and in the first paragraph of Results. Because missing data on the outcome (BMI-z score) and on the exposure (GDM status) in each follow-up was small (below 3%), no imputation method was applied, and complete case analysis was used.
Although, to address the Reviewer concern, we have applied multiple imputation (using the "mi" command on Stata). We replicated all the analyses, and no differences were observed compared with the current results.
Did the authors have information on other important confounders like maternal smoking and family history of diabetes? Was information on puberty collected for the 11 y follow-up?
Reply: Maternal smoking during pregnancy has now been added to the analyses (Table 2 ). The inclusion of this variable did not change the results. Information on puberty and maternal family history of diabetes has not been collected at the 2004 cohort.
-Analysis:
Why was pre-pregnancy BMI adjusted for first before the addition of the other covariates and not vice versa? Since teasing out the impact of pre-pregnancy BMI on the effect estimates it may be useful to report 2 models in addition to the unadjusted effect estimated: 1) adjusted for all covariates and 2) adjusted for all covariates + pre-pregnancy BMI. The authors could then also consider quantifying the % change in the effect estimates going from a multivariable model to a multivariable model + pre-pregnancy BMI.
Reply: We accepted the Reviewer's suggestion regarding adjustments. Table 2 has been updated and Results section has been rephrased accordingly (third paragraph). A paragraph regarding the % change in the estimates has been added in Results (fourth paragraph).
Given the multiple follow-up points, it would be of interest to see a longitudinal analysis alongside the current analysis in the full cohort as well as stratified on pre-pregnancy BMI.
Reply: A longitudinal approach makes part of additional analyses related with this manuscript. Regarding stratification, please see the response in the next question.
Did the authors consider that test for interactions are quite conservative and it may be of interest to examine the stratified multivariable results for all child ages (and report significant findings)?
Reply: We agree with the Reviewer's comment. As interactions tests are conservative, we have stratified the adjusted analyses at each follow-up. Only BMI z-scores at birth showed significant findings, thus, confirming the interaction tests results.
Ethics:
-Please specify whether the women consented on behalf of their children and when or if children provided consent when they were older.
Reply: At the 11-year follow-up, written informed consent was obtained not only from the parents but also from the cohort members themselves. The paragraph has now been rephrased in order to give more information regarding ethical aspects.
Results: -p. 9, line 19-44: please include some numerical estimates.
Reply: Numerical estimates have been included (first paragraph, "Results").
It would be of interest to the reader to see the covariate distributions for each of the time points (at least as a Supplementary table).
Reply: This suggestion is already attended on Table 1 in which the distribution of confounders' categories, as the percentage located in each follow-up is shown. No changes were made at the manuscript.
-It would be important to state here or in the Methods whether mothers re-entered the cohort or if most dropped out participants never re-entered.
Reply: In general, about 70% of the drop-outs of a visit do not enter to the next visits. For example: at 3-month follow-up we had 244 drop-outs, of which 82 re-entered the study on the following visit (12 months). At 48-month follow-up, 430 participants dropped-out and only 91 re-entered to the 6-and 11-year visits.
We agree that it is important to characterize the participants who dropped-out. For this reason, we presented in Table 1 the proportion of participants located in each follow-up according to the mother/family characteristics. Tables: -Please be a bit more specific regarding the statistical test, e.g. Chi sq test comparing … and … Reply: The footnotes of the three tables have been expanded specifying the associations assessed by every statistical test.
- Table 2 : please specify N and the test for interaction Reply: N of each follow-up is shown on Table 1 . Test for interaction has now been added to the footnotes in Table 2. - Table 3 : please include the specific BMI cut-off points as the qualitative categorization differs across ethnicities Reply: The BMI cut-off points have been included.
Discussion:
All the Reviewer's suggestions have been considered, therefore, the whole Discussion has been reorganized in order to better reflect our findings and the comparison with prior evidence. Several paragraphs have been rewritten and the bibliography was carefully revised and updated accordingly.
-Would suggest focusing the discussion on the multivariable results as the unadjusted effect estimates may be confounded. It would be important to discuss why the authors think they did not find an association for the older age groups when other have.
Reply: Agreed. The paragraph regarding unadjusted results has been removed and possible reasons for no association in older groups were included.
-Please state the numerical results of prior studies and compare them to these study results. Are they consistent with prior studies? Why or why not?
Reply: Numerical results of prior studies have been added and the comparison with published literature have been updated (second and fourth paragraphs).
-The discussion of pre-pregnancy BMI should also elaborate on the presence of other confounders in the different studies (i.e. was this the only confounder they differed on and could difference in results be due to the absence/presence of these other confounders?) in light of the confounder structure.
Reply: Agreed. Paragraphs 1 to 4 have been updated including information about confounders that were evaluated in other studies.
-p. 17, lines 26-31: not very clear whose outcome this refers to (maternal or offspring) and why this is important for the discussion. Please elaborate.
Reply: We have now deleted the statement (originally in p.17 lines 26-31) as this made part of a previous version of this manuscript.
-Please elaborate of the mechanism of GDM and maternal adiposity as it relates to offspring outcomes in relation to the findings of this study.
Reply: Mechanisms and the interrelationship of GDM and maternal adiposity on offspring outcomes have been added (fifth paragraph).
-Please discuss how GDM without obesity may be a different phenotype and how it may/may not be associated with child BMI Reply: In the present study, the association between GDM and offspring BMI at birth and age 11 years was accounted for pre-gestational maternal BMI. Therefore, we have added a paragraph discussing the relationship between GDM and maternal BMI and the mechanisms through which they might operate (fifth paragraph).
-p. 17-18, lines 51-3: please specify the numerical estimates Reply: Numerical estimates has now been specified.
-p. 18, lines 12-19: please elaborate on the 'complex relationship between GDM and BMI' and be a bit more specific about the types of studies needed Reply: The paragraph has been rephrased in order to better explain the relationship between GDM and maternal BMI on later offspring outcomes (fourth paragraph).
-p. 18-19, limitations: please discuss validity of pre-pregnancy BMI, potential of selection bias, residual confounding, and generalizability.
Reply: Paragraphs regarding strengths and limitations have been elaborated according to the Reviewer's suggestions.
Minor comments:
-Please be careful with the abbreviations (e.g. GDM is referred to as DGM in some places)
Reply: The manuscript has been revised.
-Please be consistent is using months vs. year (e.g. bot 48 months and 4 years are used)
Reply: The manuscript has been revised. 
